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Purpose 
Workplace diet interventions have been found effective in improving employees’ diet, particularly fruit and 
vegetable (FV) consumption 1,2. Interventions including multiple components, such as education, individual 
and environmental components have been suggested to be most effective 1,3. However, often such 
interventions implement changes in medium or large workplaces with food-serving canteens, and are not 
always applicable to small- and medium-size enterprises without canteens. There is a need to explore 
interventions for these businesses that nudge employees to eat healthier. Furthermore, previous workplace-
based research mainly looked at middle-aged adults and little research has been carried out in young 
working adults. Encouraging healthy eating in young adults, however, may lay the foundations for a healthy 
ageing population. The term ‘young adults’ often refers to adults aged 18-25 or 18-35 years. The majority 
of diet interventions in young adults have looked at university students 4,5 and may not be applicable for 
young working adults. Commonly reported diet behaviors amongst students include sugar-sweetened 
beverage  consumption 6, meal-skipping, snacking, large portion sizes and low FV consumption 7. A 
systematic review (SR) found that young adults consume more foods out of home compared to older age 
groups, which was associated with higher total energy (TE) intake, higher energy intake from fat and lower 
micronutrient consumption 8. To improve student’s diets, educational diet interventions have been 
suggested effective 9, though evidence for intervention effectiveness in young working adults is lacking. 
This study aimed to (I) explore the effectiveness of a workplace-based  multi-component nutrition 
intervention in a medium-sized workplace, that does not have a canteen, on diet- and health-related 
outcomes of young adult employees and (II) conduct a process evaluation that involved employees and 
managers from the company in identifying successful components of, as well as barriers to, the intervention. 
The primary endpoint of this study was to examine the effect of the intervention on the diet of employees 
during the working week (ON duty) and on weekends (OFF duty). Secondary outcomes were (a) health 
measures, i.e. body weight, body mass index (BMI), midway waist circumference (WC) and blood pressure; 
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(b) biomarkers, i.e. urinary Vitamin C; (c) factors that may influence dietary behavior change, i.e. diet 
knowledge; (d) work-related factors, i.e. job satisfaction, retention and sickness absenteeism.  
 
Methods  
Design 
This was a single-armed pilot study that tested a dietary intervention with a mixture of policy, 
environmental, educational and individual behavior change components over a six-month period (Figure 
1). The intervention was designed following the MRC guidelines 10. Ethical approval for this study was 
granted by the Ethics Committee of the School of Medicine, Dentistry and Biomedical Sciences, Queen’s 
University Belfast (Ref. 15.12).  
 
Sample 
The study population was recruited from an insurance company in Belfast, Northern Ireland who employed 
83 staff. Employees were introduced to the study through an introductory talk by the researchers which was 
accompanied by a healthy breakfast. All employees who agreed to participate, met the inclusion criteria 
and signed the consent form were included. Since this was a pilot study, a power calculation was not carried 
out.   
Inclusion criteria: (a) Employees working at the company throughout all assessments and the full 
intervention period. 
Exclusion criteria: (a) Women who were pregnant or breastfeeding; (b) Employees who were on a weight-
reducing or weight-gaining diet 
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Measures 
Participants attended two appointments at baseline and at follow-up, during working hours. Figure 2 
demonstrates the measurements taken at each appointment.  
 
Health assessments 
Weight and height measures were used to calculated BMI (kg/m2). The average distance between the last 
rib and the hipbone was taken and from there the midway WC was measured.  Systolic (SBP) and diastolic 
blood pressure (DBP) readings were obtained using an OMRON M5-1 digital blood pressure monitor. All 
readings were taken three times to increase accuracy and the average was calculated from the second and 
third reading.  
 
Dietary assessments 
At baseline and follow-up, two 24-h diet recalls were conducted. One recall was taken on a Monday and 
one on a different weekday to account for the differences between weekend (OFF duty) and weekday (ON 
duty) eating habits. The 24-h diet recall was an adapted version of the validated UK standard 24-hour diet 
recall as used previously for workplace diet interventions 11. Each recall took approximately 20 minutes. 
Further questions to examine diet intake over one week were added to the questionnaire, e.g. ‘In a typical 
week, on how many days do you eat fruit?’ and ‘How many servings of fruit do you eat on one of those 
days?’ 
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Work-related measures 
Sickness absenteeism and staff retention was assessed by the company. Job satisfaction was assessed as 
part of the study questionnaire.  
 
Study Questionnaires 
Participants completed a questionnaire at each time point, which contained a number of validated 
questionnaires and was a modified version of a questionnaire used previously 11, i.e. the Health, Food and 
Lifestyle questionnaire collects information on demographic characteristics, working habits and general 
health as well as on diet, physical activity (International Physical Activity Questionnaire) 12, smoking and 
alcohol consumption 13. Nutrition knowledge was assessed with the General Nutrition Knowledge 
Questionnaire 14. Job satisfaction was measured with an adapted version of a validated job satisfaction 
questionnaire 15,16. Furthermore, an evaluation section was added at follow-up based on the intervention 
components. The questionnaire took approximately 30 minutes to complete.  
 
Spot Urine Sample 
For assessment of objective biomarkers of diet, a non-fasting urine sample (20 ml) was collected at each 
time point. Urine samples were collected on the same day as the ON-duty 24h-diet recall so that Vitamin 
C intake ON duty could be assessed 17. The Vuilleumier and Keck method was followed to analyze the 
urine samples 18.  
Interviews 
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Semi-structured interviews were carried out with employees at baseline and follow-up assessing their views 
on healthy eating and the intervention. The aim was to interview between 10 and 20 employees who 
represented different age groups and gender until data was saturated. Managers (n=4) who were involved 
in organizing the intervention were also interviewed. Questions were adapted from previous qualitative 
studies 19,20. Each interview took approximately 20 minutes. Baseline interviews were conducted by the 
researcher who managed the intervention (Supplementary Table 1). The interview questions post-
intervention were adapted to also assess employee’s views on the intervention. These were conducted by a 
second researcher who was not involved in delivering the intervention to increase the likelihood of unbiased 
feedback. 
 
Intervention 
The intervention was informed by the literature and in discussion with management and staff. Nutrition 
intervention components  were based on the Eatwell Plate 21  and were carried out by one of the researchers, 
as described in Table 1, who is a qualified nutritionist. Table 1 also specifies all behavior change techniques 
applied according to the CALO-RE Taxonomy 22. The main components were a healthy eating policy, 
which was introduced by the company, free fruit for staff, diet group education and one individual diet and 
health consultation with the research nutritionist. 
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Analysis 
Quantitative analysis 
Collected data from the questionnaires and health assessments was analyzed with SPSS vs 20. Descriptive 
statistics at baseline were reported as mean (SD) for continuous data and frequencies (percentages) for 
categorical data. Analysis of pre- and post-intervention data within the different genders was analyzed with 
paired samples t-test for continuous variables and Pearson’s Chi-square for categorical variables. Statistical 
significance was indicated as p≤0.05. Independent samples t-tests were utilised to examine differences 
between genders.  
 
Nutrient Intake Analysis 
The dietary analysis software package WISP (Tinuviel Software, Warrington, UK) was used for entering 
all diet recalls 23. Dietary information was then extracted into SPSS for analysis of the nutrients of interest 
(total energy (TE), energy from fat, saturated fat (SFA), sugar (NMES), fruit and vegetables (FV), sodium, 
fiber, Vitamin C). To reduce inter-observer error, baseline and follow-up recalls were entered by one 
researcher and checked for accuracy by a second researcher.  
 
Qualitative analysis 
All interviews were transcribed into Microsoft Word and identifiable information was removed from the 
typed transcripts. The original records were destroyed and the transcript analyzed using thematic analysis24. 
Codes and candidate themes were identified and grouped into main themes. 
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Results 
At baseline, 79 out of 83 employees were eligible and agreed to participate in the study. The mean age was 
27.7 years for males (65%) and 31.1 years for women. Non-managerial positions were held by 78% of men 
and 70% of women.    
 
Compliance 
All participants completed all baseline assessments and 60 participants completed the six-month follow-up 
assessment. Participants who did not complete the follow-up visits had left the company (n=14), were on 
long-term sick leave (n=1), or followed a strict weight gain or loss diet (n=3). During the intervention 
period, the company encouraged employees to attend all study-related activities during working hours. 
Compliance for each intervention component is listed in Table 1.  
 
Health measures 
Baseline and change statistics for health measures are demonstrated in Table 2. The mean BMI for both 
genders was in the overweight category. At baseline, men were in the pre-hypertensive category, whereas 
females on average had a healthy blood pressure. At follow-up there was no change in weight and BMI, 
however, females appeared to have their WC reduced (-2.2 cm, SD: 4.9, p-value = 0.06). There was a 
significant drop in SBP for both genders (males: -3.3 mmHg, SD: 9.9, p-value < 0.05 and females: -8.0 
mmHg, SD: 7.7, p-value < 0.001) and in DBP for females only (-3.6 mmHg, SD: 6.7, p-value < 0.05). With 
regards to lifestyle behaviors, at baseline and follow-up, males, on average, were more active, exceeded the 
recommended units of alcohol consumption per week25 more often, and were more likely to smoke 
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compared to females. There was no significant change in physical activity behavior, smoking or alcohol 
consumption over the study period (results not shown).   
 
Diet measures (baseline) 
At baseline, TE intake was within the recommended energy allowance, except OFF duty, when males 
consumed more than the recommended 2500kcal/ day 26 (2794.0 kcal, SD: 1277.5) (Table 3). Overall fat 
intake was higher than recommended for males and females OFF duty 26 (37.9% of TE, SD: 9.4 and 38.3, 
SD: 12.4, respectively). Males and females consumed a similar amount of non-milk-extrinsic sugars 
(NMES) ON and OFF duty which was twice the amount recommended 27 (ON duty, males: 17.2% of TE, 
SD: 17.3; females: 10.6% of TE, SD: 7.8). Males and females did not consume the recommended daily 5 
portions of FV and on average consumed more fruit than vegetables. On average, males and females fell 
short of the 30 g/day recommendations for fiber 27. Males far exceeded the recommendations for sodium 
intake (<2400 mg).  
 
Diet measures (follow-up) 
At follow-up, males significantly reduced TE consumption OFF duty (-449.5 kcal, SD: 1035.1, p-value ≤ 
0.01) and significantly dropped their sugar intake ON duty (8.7% of TE, SD: 20.1; p-value: ≤0.01). Females 
also reduced their NMES intake ON duty, which was not statistically significant (3.9%, SD: 9.1; p-value: 
0.062), and there was no improvement OFF duty. Total fat, SFA, fiber and sodium intake did not change. 
Females significantly increased their vegetable intake OFF duty (93.9 g, SD: 194.6, p-value ≤ 0.05) and 
there was no significant change in FV consumption in males. In contrast to the 24-hour diet recall, the 
results from the diet-related questions in the questionnaire suggest that consumption of fruit servings did 
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significantly increase (from 2.4 portions, SD: 1.3 to 2.8 portions, SD: 1.3; p-value <0.05) and that the 
number of days that participants reported to consume fruit also increase by almost one day (from 4.5 days, 
SD: 2.0 to 5.4 days, SD: 1.8; p-value < 0.001). The questionnaire did not find a change in vegetable or 
takeaway consumption. There was no significant change in dietary or urinary Vitamin C.  
 
Nutrition knowledge 
Nutrition knowledge increased by 2.2 points in males (SD: 8.8, p-value: 0.132), although this was not 
statistically significant, and significantly increased in females by 5.6 points (SD: 8.3, p-value: ≤0.01) over 
the intervention period (Supplementary Table 2).  
 
Work-related outcomes 
The company reported a drop in sickness absenteeism by 40 days and employee retention rate increased by 
20% post-intervention compared to the previous year. There was a change in job satisfaction as can be seen 
in Supplementary Table 3. On average, participants felt significantly less supported at work (before: 7.5 
SD: 1.7; after: 7.0 SD: 1.8; p-value < 0.05). Although there was a slight increase in feeling that the employer 
cared about staff’s wellbeing, this was not statistically significant. 
 
Intervention evaluation  
Participant feedback collected after the intervention period suggests that the intervention was well received 
by the participants and 91% felt that it had been beneficial for the company. In particular, more than 80% 
of staff felt that the presentations, the healthy eating policy, the free fruit and the meetings with the 
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researcher helped them to make changes to their diet (Table 4). The goal setting sheets and the rewards 
were scored mostly neutral.  
 
Interviews (baseline) 
The interviews were conducted with 17 participants (9 males, 8 females) and four managers (2 males, 2 
females), including the director.  
 
a) Employees 
There were four main themes identified that were discussed by employees when asked about their current 
diet knowledge, food choice influences and expectations on the study which were: (I) social context, (II) 
individual factors, (III) work, (IV) education. Table 5 provides an overview of detected sub-themes, codes 
and selected quotes that best describe each code.  
 
b) Managers 
Interviews with the managers strongly suggested that the manager’s key priority in introducing this 
intervention was to improve staff’s health long-term.  
‘It’s talking about long-term health; it’s not just about the next six months. It’s trying to teach them better 
habits for life. […] it also makes you stand out as an employer […] we’re trying to retain staff […] offer 
them better benefits as part of their role.’  Manager, Female 
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Managers fully supported the researchers in the recruitment and intervention process and anticipated that 
staff would view this intervention as beneficial and that the business would stand out for its corporate 
responsibility.  
‘So [the vending machines are] going to go. The idea of fruit about the place – good. The idea of bringing 
food in, hot food that’s gonna be the right balance – great. I just like the whole idea. So now I’m a hundred 
percent on your side, things are going to change.’ Manager, Male 
With regards to concerns about the success of the intervention, managers agreed that staff had to buy into 
the healthy eating concept and provide support amongst one another. Furthermore, regular activities and 
contact with the researcher were felt to be important to maintain staff’s interest and participation.  
 
Interviews (follow-up) 
a) Employees 
Twelve employees (7 males, 5 females) were interviewed as well as the same four managers. Four 
participants who were interviewed pre-intervention were included in the follow-up interviews. Eight 
participants who were included in the pre-intervention interviews had either left the company or did not 
want to be interviewed again. A number of key themes identified in the follow-up interviews were identical 
to baseline findings. Table 6 mainly lists newly identified key- and sub-themes identified: (I) work-
environment, (II) social context, (III) self-improvement, (IV) intervention. In comparison to pre-
intervention interviews, participants more often reported awareness of food groups, consumption of 
wholegrains, nutrient deficiencies and the effects that diet can have on energy levels. Individual factors, 
e.g. convenience and cost were still important, however, it was now more convenient to eat healthy than 
unhealthy due to the healthy eating policy and the free fruit. Interviewees felt the policy affected 
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participants’ eating habits at home as well as in work. Participants most often reported to have stopped 
fizzy drink consumption and to choose healthier snack alternatives at work. Social context was still 
important in influencing food choice; however, some interviewees reported to provide healthier food at 
home post-intervention and therefore have become a positive influence on their family. When asked about 
what helped employees to change their diet and what they enjoyed most, four points were prominent: (I) 
the healthy environment (i.e. healthy eating policy and access to fruit), (II) the management lead by example 
and strongly supported the intervention, (III) the team effort and support that came from colleagues and 
(IV) the knowledge and expertise from the researcher who led the study. The policy that was introduced by 
the management was first perceived with surprise and some reservations but at follow-up, it was perceived 
that this has helped people to change their diet.  
 
b) Managers 
All managers spoke positively about the intervention and agreed that their expectations have been met.  
‘[…] my expectations were very high, given where our staff were at and what they were consuming on a 
daily basis […] we were very concerned for our staff and their well-being,  […] you want to get the most 
out of your workforce and make sure they are here, day in and day out. [...] Ah, without a shadow, without 
a doubt – yes! Yes, it’s been fantastic, couldn’t speak highly enough of it.’ Manager, Male 
Managers felt that the study wouldn’t have been as successful if staff would have been allowed to eat 
unhealthy foods in work and that the supply of the free fruit was a worthwhile investment. In line with the 
staff feedback, management reported that they are going to continue with the changes that have been 
introduced.  
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‘[…] it’s now embedded in the company culture that you don’t bring fast food or takeaway into the premises 
and that is going to continue on.’ Manager, Female  
The interviews demonstrated that management was engaged with the intervention, participated in the 
activities and made positive changes to their diet themselves. Managers reported that working with the 
researchers on the delivery of the intervention was important to obtain staff buy-in. The interviewed 
managers also reported that good communication of the changes as well as the buy-in and participation of 
all managers was key to intervention success.  
 
Discussion 
Findings 
To our knowledge, this was one of the first nutrition interventions that incorporated a strict food policy in 
a workplace setting. Previous studies, such as the UCLA WORKING study, are examples where so-called 
‘push’ strategies (e.g. plan for exercise breaks during meetings) were used, rather than ‘pull’ (e.g. offer free 
gym passes) strategies, which is similar in its approach to this study in that healthy choices were made the 
easy or default choice and unhealthy choices were more difficult to carry out 28. While the food policy was 
controversial at the start, staff adapted to it quickly and the findings from the evaluation questionnaire and 
qualitative interviews suggest that the majority appreciated the changes and that the company is going to 
keep the changes post-intervention. Compared to findings from previous interventions where participation 
rates were reported around a median of 33% 29, this pilot study had a very high level of participation and 
compliance with study components, which is likely due to the high management buy-in and time given at 
work for participation.  
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Looking at the change in eating behavior ON and OFF duty; participants significantly reduced their NMES 
intake during working days only, which suggests that the food policy was effective in limiting the 
consumption of foods and drinks high in sugar at work. At follow-up, females and males NMES 
consumption was closer to, but still not in line with the recommendations (5.7% of TE and 9.7% of TE, 
respectively). This was confirmed in the follow-up interviews, as a number of people reported to have 
stopped drinking sugary drinks at work.  Despite the fact that fast food was not allowed to be consumed 
within the company, there was no change in total or SFA intake. The interviews suggest that taste is 
important when choosing food. This may be the reason why there was no change in fat or SFA intake in 
study participants. Fat adds flavour to food and, if study participants reduced their sugar intake, a reduction 
in fat intake would likely have resulted in lack of flavour.  
The results from the 24-hour diet recalls and the urinary analysis did not show a significant increase in fruit 
consumption during working days, despite the free fruit available at work, and the favourable comments 
regarding the fruit provision during interviews. This is in line with the lack of increase in reported FV 
intake. The relatively small increase in FV consumption is similar to findings from other workplace 
interventions 2,30 and the lack of statistical significance in this study may have been due to the limited 
number of participants. The benefit for free fruit provision has been supported by a recent quasi-
experimental study where workplaces either provided fruit free of charge, charged $0.50 or $1. Employees 
in the workplaces where fruit was provided free of charge consumed significantly more fruit compared to 
the other workplaces 31. Nutrition knowledge only increased significantly in females, suggesting that 
females learned more during the intervention. As a higher nutrition knowledge score is associated with 
better diet quality 32, women may be more likely to eat a healthier diet. This, however, was not reflected in 
the diet change outcomes of this study. Qualitative feedback also suggested that people’s diet pre-and post-
intervention was strongly influenced by the social context at home and therefore incorporating relatives and 
friends in an intervention may be important. Sorensen et al. were one of the few who found that the 
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workplace + family intervention was more effective in increasing FV intake than the intervention only 
focusing on staff 33. The difference in eating habits ON and OFF duty at baseline and follow-up, as well as 
the importance of social influence on eating suggests that future interventions should aim to target eating 
habits at home and at work.  
Two of the main findings from the qualitative and quantitative evaluation were that healthy eating had 
become the most convenient choice at work due to the ban on junk food and the provision of fruit and that 
management was supportive of the intervention. This is in line with the findings from other studies that 
support the inclusion of environmental strategies and to secure management buy-in 34 to establish a culture 
of health 35. Interviewees also mentioned that different parts of the intervention helped them to improve 
their diet, suggesting that a multi-component approach works well in the workplace setting which agrees 
with findings from other authors 36,37.  
With regards to health measures, SBP changed in both genders and DBP in females only. There was no 
significant change in weight, BMI or WC, despite the ban of unhealthy foods at work. This is in line with 
the main aims of this intervention, since the company did not want to focus on weight loss but on improving 
overall diet and health. Other interventions similarly reported no change or only a small change in body 
weight whereas others have reported weight loss up to 8.8 kg 38. The lack of overall weight loss could also 
be explained by the variety of goals that study participants set out at the start (e.g. increase FV or water 
intake; reduce snack, or alcohol consumption; weight loss). The goal setting component has not been 
analyzed further here and is an area worthwhile investigating in future as it has been found an effective 
weight loss strategy 39.  
Change in work-related outcomes reported here may not be solely accredited to the diet intervention but 
may partially result from the improvement in health and diet. Evidence from previous diet interventions on 
business benefits is limited, which is likely due to the lack of a standardised measurement of company 
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benefits and possibly lack of access to company records. The findings suggest staff felt significantly less 
supported at work, despite the diet support. Although not significant, the small increase in the feeling that 
the employer cared about their well-being, suggests there were other work-related factors that were not 
assessed here which made employees feel less supported overall.  
 
Strengths and limitations 
Intervention strengths include the high participation and attendance rate, the rich data set collected, 
including information on the difference in eating habits ON and OFF duty, the urinary biomarkers and the 
mixed-methods evaluation. Although these results do not lead to conclusions on the long-term effectiveness 
of the intervention beyond the six months, it has been suggested that this period is long enough for any 
immediate benefits, that may not last, to wear off 40.  
A limitation of most dietary research is the reliance on self-reported data and the potential for under-
reporting. Particularly female participants reported a very low kcal intake at baseline. Social desirability 
bias may have influenced dietary findings and ideally, a second researcher would have collected all outcome 
data. However, this was not feasible for this study. Furthermore, the use of urinary ascorbic acid as a 
biomarker can be insensitive in picking up small changes in Vitamin C intake and  doubly labelled water 
might be more informative to measure accuracy of self-reported diet intake 41. The lack of a control group 
allows us to make only limited conclusions concerning the outcomes. This is a common issue as employers 
seem most interested in pre- and post-interventions to receive best possible outcomes for their staff and 
business, and would be unwilling participate in a RCT where allocation to a control group is an option 42,43. 
In addition, due to the inclusion of several questions measuring similar outcomes there is an increased 
likelihood of type I error. In multi-component interventions it is common that not all intervention 
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components work out as planned 44. This is why a process evaluation 2,43 and keeping the intervention 
flexible is important.  
Recommendations  
Findings from this pilot study will be valuable to provide variability data on the primary endpoint on which 
to base a formal power calculation for a larger, randomised study in future. Key learning points for future 
interventions include: 
 nudging the environment to make healthy choices more, and unhealthy choices less accessible 
 securing management buy-in and support throughout the intervention  
 using a multi-component approach that allows participants to engage in different diet-related 
activities  
 having a flexible approach and tailoring the intervention, if required 
 stressing the importance of healthy eating habits at home and at work to effect overall diet change 
 working with professionals 
 Including staff in decision making and delivery of the intervention for a low-cost, long-term 
solution.  
SO WHAT? 
What is already known on this topic? 
Increasing healthy food options in work canteens is a commonly used strategy in workplace dietary 
interventions. Findings from those studies have reported a small increase in fruit and vegetable intake and 
sometimes small reductions in weight loss.  
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What does this article add? 
Findings from this study suggest that banning unhealthy foods from the company as part of a multi-
component workplace intervention can significantly reduce sugar intake in males and improve systolic 
blood pressure in young employees working at medium-sized businesses. Strong management support 
seems necessary for such a success.  
 
What are the implications for health promotion practice or research? 
Nudging the work environment to make unhealthy choices less and healthy choices more available should 
be further explored in dietary workplace research as it may lead to behavior change. Researchers and policy-
makers need to engage management to positively drive such change.   
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